Nuclear magnetic resonance: Methods in enzymology, Vol. 177, part B: structure and mechanism  N.J. Oppenheimer and T.L. James; academic press; New York, 1989; xxvii + 507 pages; $65.00 by Shugar, David
Volume 271, number 1,2 FEBS LETTERS October 1990 
Nuclear Magnetic Resonance: Methods in Enzymology, Vol. 177, Part B: Structure and Mechanism; Edited by 
N.J. Oppenheimer and T.L. James; Academic Press; New York, 1989; xxvii + 507 pages; $65.00 
This is the companion volume to Part A (Vol. 176), which 
describes the theoretical and experimental aspects of the 
multitude of NMR techniques currently in use for studies on 
protein and enzyme structure, dynamics and function. 
Part B encompasses procedures employed to modify 
proteins and ligands for analysis by NMR, including a 
comprehensive description of the use of, or labeling with, 
stable isotopes (Sect. I); the experimental techniques 
applicable to investigations of protein structure (Sect. II); 
enzyme mechanisms and enzyme-ligand interactions (Sect. 
III); and methods for following enzyme reactions in vivo, as 
well as monitoring of intracellular metabolism in general 
(Sect. IV). 
Like Part A, the present text presupposes a reasonably 
good background knowledge of NMR techniques, both 
theoretical and experimental. However, because of the 
numerous illustrative examples of practical applications, and 
their interpretations, it is much more accessible to the non- 
specialist. The remarkable progress in this field should, in 
fact, stimulate many to better familiarize themselves with the 
fundamentals of NMR spectroscopy. 
Section II, comprising detailed accounts of various NMR 
methods for determination of three-dimensional protein 
structures in solution, is preceded by a concise and lucid 
overview of this rapidly burgeoning field by one of its best- 
known pioneers, K. Wiithrich. In particular, the author 
underlines both the utility and feasibility of comparisons of 
corresponding structures in the crystalline state and in 
solution, with conditions for the latter selected so as to 
suitably mimic the natural physiological environment of the 
protein. A rather striking and elegant illustration of this was 
recently reported by S.O. Smith et al. (Science 244, 961, 
1989), who employed 15N NMR spectroscopy of crystalline 
[“N]His-labeled cu-lytic protease to successfully resolve the 
apparent discrepancy between the X-ray diffraction and 
solution NMR results regarding the nature of the hydrogen 
bonding between Hi?’ and Ser ‘95 in the active site of serine 
proteases. 
Bearing in mind the present widespread interest in protein 
kinases and phosphatases, which regulate many biological 
activities, the reader will find timely Sect. II.13 on 
applications of “P NMR to phosphoproteins, which are 
products of post-translational processes and contain only a 
limited number of phosphate residues; and to proteins with 
phosphorylated coenzymes, such as NAD’, pyridoxal 
phosphate, etc. Unlike ‘H, 13C and i5N NMR studies of 
protein structures, presently limited to molecular weights of 
about 20 kDa, because of the problem of resonance overlap, 
it is feasible to pursue investigations on phosphoproteins with 
molecular weights of up to 5 x 105. 
The wide range of topics embraced in this volume virtually 
ensures its utility to all those engaged in research on protein 
structure and function. Some of the Sections, as well as an 
Appendix, provide a useful description of computer 
programs developed for analysis of data, as well as their 
operation and scope. The volume is reasonably well updated, 
with numerous references to the 1988 literature, and the 
comprehensive Subject Index a useful adjunct. There is no 
doubt about the utility of such a volume at the lab bench. 
David Shugar 
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